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Abstract: Wild fruits can be found in many different climates. They are full of 
nutrients and powerful plant compounds that are beneficiary for the human health. 
Although wild berries can be tart, they are quite versatile and can be enjoyed in 
many ways. The chemical composition and biological properties of blackthorn and 
rose fruits were evaluated, in order to valorize these products as sources of 
nutrients and nutraceuticals. Analyses for the determination of moisture, protein, 
fatty acids and ash were done in order to evaluate the nutritional composition of 
these wild fruits. From the analyzed samples, rose fruits had the highest nutritional 
value. The combination of bioactive compounds and rich nutritional composition 
of these wild berries, which have high carbohydrate content and low-fat content 
(constituted mainly of polyunsaturated fatty acids which are precursors of omega-3 
and omega-6 fatty acids) make them a very valuable source in the human food diet. 
 




 The fruits of Rosaceae family (Rosa canina), a species widely 
distributed in the European region, are a red aggregate drupe generally 
known as strawberry berries. The genus Rosa contains over 100 species that 
are widely distributed in Europe, Asia, the Middle East and North America 
(Nilsson, 1997). The perennial shrub plant has a height of about 2±3 m. The 
plants show strong resistance to hard environmental conditions (rocky, 
inclined places, poor soils and limiting water, etc.). 
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Blackthorn (Prunus spinosa L.) is the fruits of Prunus genus, in the 
Rosaceae family. This species is growing in forest margins and open 
woodlands as part of Mediterranean thermophilus plant communities. Sloes 
are blueish black, bloomy, globular drupe, 10–15 mm with green astringent 
flesh. The plant, used in phytotherapy for the treatment of cough but also as 
a diuretic, laxative, antispasmodic and anti-inflammatory (Fraternale et al., 
2009), has been widely known since the nineteenth century for its 
pharmaceutical properties (Lust, 1980). 
The relationship between food and health becomes increasingly 
significant as consumers now demand healthy, tasty and natural functional 
foods that have been grown in uncontaminated environments. There is a 
desire for a wide variety of choice and willingness to pay more for such 
foods in order to maintain a healthy, well-balanced diet. Members of the 
Rosaceae family have long been used for food and medicinal purposes.  
The purpose of this study is to establish the chemical composition 
and biological properties of blackthorn and rose fruits evaluated in order to 
valorize these products as sources of nutrients and nutraceuticals. 
 
Materials and methods 
 
Materials  
30 fruits samples were collected from plants when fully mature, by 
hand-stripping from shrubs growing in roadsides in several locations of 
Cluj-Napoca, in October and November 2019. Fruits were kept in cooled 
bags for transport to the laboratory. The samples were cleaned in an air 
screen cleaner to remove all foreign matter such as dust, dirt, immature and 
damaged fruits. The initial moisture content of fruits was determined by 
using a Standard method (Brusewitz, 1975). 
 
Chemical analyses 
The samples were dried at 105 ˚C in preparation for chemical 
analyses and were grounded with vibratory disc mill (Retsch RS200). The 
samples were analyzed for chemical composition (moisture, protein, dry 
matter and ash) using the AOAC procedures. Total dry matter of the fruits 
was determined according to the methods of AOAC (1984). The pH 
measurements were made using a digital pH meter Seven Excellence 
multiparameter (Mettler Toledo, Greifensee, Switzerland) calibrated with 
pH 4 and 7 buffers. 
The ash content of the fruit samples was determined gravimetrically 
using the standard calcination furnace for dry ash protocol (Watson et al., 
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1994; Latimer, 2012). 20 g of the oven dried fruit sample were burned at 
550 °C for 2 h, cooled in a desiccator and weighed.  
The crude protein, dry matter and the ash content are affected by the 
growth conditions (Haciseferogullari, 2003). 
 
Determination of mineral contents 
About 0.5 g dried and ground sample were put into burning cup and 
5 mL pure HNO3 65% and 2 mL H2O2 were added. The sample was 
digested in PTFE microwave digestion system under the 170 psi at 200°C 
temperatures and solution diluted to the certain volume (25 ml) with 
ultrapure water 18.2 MV/m, 20°C) obtained from Millipore system. 
Samples were filtered in filter paper, and the mineral contents were 
determined with an ICP-OES (OPTIMA 5300 DV, Perkin Elmer, Norwalk, 
USA) (Babalau-Fuss et al., 2018). 
 
 Table 1 
Working conditions of ICP-OES 
RF power: 1300 W Auxiliary gas flow rate (Ar): 0.2 L/min 
Plasma gas flow rate (Ar):15 L/min Copy and reading time: 1-5 s 
Plasma viewing mode: Axial Copy time: 3 s 
 
Fatty acids 
Quantification of fatty acids accumulation was performed by gas 
chromatography (GC). The fatty acid methyl esters were extracted from 3 g 
of sample by stirring at the room temperature over 30 min with a 2:1 
volume ratio of chloroform: methanol. The extraction was derivatized with 
3M HCl in methanol for 40 min at 80°C. Analysis of the methyl esters of 
fatty acids was performed by gas chromatography using a flame ionization 
detector (GC-FID) according to (Barros et al., 2008). The capillary column 
used DB-WAX had the following features: 30 m x 0.25 mm x 0.25 mm. The 
oven temperature for methyl esters was started at 50°C (5 min) followed by 
an increase ramp of 10°C × min -1 to 310°C and this final temperature was 
maintained for 7 min. The qualitative and quantitative analyses were based 
on a benchmark. 
 
Results and discussions 
 
Chemical analyses 
The chemical values of the samples are given in Table 2. Significant 
differences in those parameters among different species were recorded. The 
moisture, crude protein, crude fiber, dry matter, ash and pH values were 
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65.9%, 3.14%, 4.35%, 34.1%, 2.54% and 3.58 unit pH for blackthorn fruits, 
and for rose hip were 76.2%, 7.21%, 3.54%, 23.8%, 7.02% respectively 
5.86 unit pH. The crude protein contents of many edible wild fruits are 
usually lower than 5%, and vary considerably (Cemeroglu and Acar, 1986). 
 
Table 2 
Chemical properties of fruit samples 
 Blackthorn Rose Hip 
Properties Values Values 
pH (unit pH) 3.58 5.86 
Ash (%) 2.54 7.02 
Dry matter (%) 34.1 23.8 
Crude fiber (%) 4.35 3.54 
Crude protein (%) 3.14 7.21 
Moisture content (%) 65.9 76.2 
All data represent the mean of two determinations and are given on dry basis 
 
Rose hip fruits revealed the highest moisture content (76.2%), a 
similar value to the described by Marakoglu (2005) for Turkish samples 
(69.37%). The reference moisture content of the plant material in our study 
is important because many of the physical properties of fruits are known to 
vary with moisture content. The crude protein and fiber contents were found 
lower than values reported for fruits by Demir and Ozcan (2001), for both 
studied species.  
The pH varied from 3.58 unit pH (blackthorn) to 5.83 unit pH (rose 
hip), similar with the values reported by Demir and Ozcan (2001), where the 
pH values of rose hips and blackthorn were between 4.34 and 5.12, in 
accordance with our results. 
 
Mineral contents 
Mineral contents of blackthorn fruits are reported in Table 3. S, K, 
Ca, P, Mg, Na, B and Al were established as major minerals of the fruits. 
Others were determined at minor levels. 
Phosphor contents varied from 1675.37 mg/ kg (blackthorn) to 2294 
mg/kg (rose hip) and K contents ranged between 17291.49 (blackthorn) – 
973.09 mg/kg (rose hip). The concentrations of P and K in fruits of both 
species were significantly different. Mg amounts varied between 953.61 
mg/kg (blackthorn) and 28.03 mg/kg (rose hip). Generally, K contents of 
rose samples were found higher when compared with results of Cornelian 
cherry (Szczepaniak et al., 2019). All Na contents of samples were found 
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similar. Some differences were established in Mg values. These differences 
could probably be the result of plant nutrition, climate and soil conditions. 
 
Tabel 3 
Mineral contents of fruit samples 
 Blackthorn Rose Hip 
Minerals Values (mg/kg) 
Al 25.95 1.535 
Ca  1425.28 85.09 
Cd  0.49 0.12 
Cr  3.58 0.48 
Fe 18.52 1.046 
K  17291.49 973.09 
Mg  953.61 28.03 
Mn  5.983 0.225 
Na  590.58 510.21 
Ni  1.10 0.75 
P  1675.37 2294 
Pb  1.68 2.95 
Values in the same line with different lower-case letters are significantly different 
at P < 0.05. 
 
Calcium is the major component of bone and assists in teeth 
development (Brody, 1994), in our samples was between 1425.28 mg/kg 
(blackthorn) and 85.09 mg/kg (rose hip). 
Other inorganic elements which may contribute to biological 
processes, but which have not been established as essential are barium, 
bromine, cadmium and lithium (Macrae, 1993a). Cadmium and lead are best 
known for their toxicological properties (Macrae, 1993b). Decreasing these 
toxic element contents would be advantageous. 
 
Fatty acids 
Specialty literature concerning the fatty acids indicated that 
polyunsaturated fatty acids reduce total cholesterol but, induce lipid 
oxidation and reduce HDL cholesterol levels when consumed in large 
quantities (Berto et al., 2015).  
The results for fatty acid composition, total saturated fatty acids 
(SFA), monounsaturated fatty acids (MUFA), and polyunsaturated fatty 
acids (PUFA) of the studied wild fruits are shown in Table 4. The major 
fatty acids found in fruits were linolenic acid and oleic acid (56.1% for 
blackthorn, respectively 46.2% for rose hip), contributing to the prevalence 
of PUFA in these samples. Oleic acid can reduce low-density lipoprotein 
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(LDL), helping arteriosclerosis prevention (Bellido et al., 2006). 




Fatty acids found in fruit samples 
 Blackthorn Rose Hip 
Fatty acids Value (%) Value (%) 
C18:0 2.63 0.51 
C18:1n9c  56.1 46.2 
C18:2n6c 22.8 15.9 
C18:3n3 2.98 0.05 
C20:0 0.69 18.9 
C20:1c 0.15 0.03 
C20:3n3+C21:0 0.09 0.18 
C22:0 0.55 1.28 
C23:0 6.28 4.03 
C24:0 0.29 0.05 
 
The blackthorn fruits exhibit high levels of linoleic acid (22.8%) and 
a lower level of α-linolenic acid (2.98%).  
In opposition, in rose hip samples we found a very low level of α-
linolenic acid (0.05%) and a considerable value of arachidic acid (18.9%), 
which is not present in blackthorn samples. 
a-Linolenic and linoleic acids are essential fatty acids as they cannot 
be synthesized by the human organism, due to the lack of desaturase 
enzymes required for their production. They must be obtained by the diet 
and originate the omega-3 and omega-6 fatty acids, respectively (Voet and 
Voet, 2004). These omega fatty acids are the biosynthetic precursor of 
eicosanoids, meaning that their intake concentrations will strongly influence 
eicosanoids production, and, therefore, the organism’s metabolic functions. 
Furthermore, they can also decrease the total amount of fat in blood 
(cholesterol), reducing the risk of cardiovascular diseases (Voet and Voet, 
2004; Kanu et al., 2007).  
Tricosylic acid is present in both samples with high values 6.28% for 
blackthorn, and 4.03 for rose hip. Tricosanoic acid is produced in some 
plants as well as in mammals, including humans, where it is more abundant 
as a skin lipid. 
The obtained data are comparable with those reported by the 
researchers Mason and McConachie (1994); Dawson and Savage (1997). 
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Despite this, the fatty acids composition can vary substantially between 




As a conclusion, the present study shows that the studied species are 
an extremely rich source in minerals; however the rose hip fruits had the 
highest nutritional value. The results also indicate that there is huge 
variation among the species in terms of bioactive compounds. This could be 
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